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(WDO  LQWURGXFHGLQQRYDWLYHWXEHDQGUHVHUYRLUVPDGHIURPPHWDO OLQHUVZKLFKDUHVHDPOHVVDQG)53VNLQV
DUHZRXQGDURXQGWKHOLQHUWRHQKDQFHWKHVWUHQJWK
0HWDOOLQHUVDUHQRUPDOO\PDGHRIHODVWLFPDWHULDOVDQG)53OD\HULVPDGHXSRIHODVWRSODVWLFPDWHULDOVVXFKDV
FDUERQJODVVRUNHYODUUHLQIRUFHGFRPSRVLWHV /LIVKLW] 7KHSUHVVXUHYHVVHOVGHVLJQHGZLWKOLQHUVGHSHQGRQ
WKH WKLFNQHVVRI OLQHU DQGRQ WKH ORDGDSSOLHGVXFKDVHODVWRPHUVXVHGIRUQR ORDGFRQGLWLRQDQGPHWDOVXVHGIRU
ORDG FRQGLWLRQ 'DYLG &RKHQ HW DO  SURYHG WKDW WKH VWUHQJWK RI WKH SUHVVXUH YHVVHO GHSHQGV QRW RQO\ RQ
PDWHULDO EXW DOVR RQ RULHQWDWLRQ RI ILEHU DQG ZLQGLQJ WHFKQLTXHV 'DYLG &RKHQ HW DO  )RU FRPSRQHQWV
UHTXLULQJ KLJK HQHUJ\ DEVRUSWLRQ ILODPHQW ZLQGLQJ KDV SURYHG WR EH WKH PRVW VXLWDEOH PDQXIDFWXULQJ WHFKQLTXH
)UDQN&6KHQ0RVWRIWKHUHVHDUFKZRUNRQILODPHQWZLQGLQJSURYHGDQRSWLPXPZLQGLQJDQJOHRI
IRUEXUVWSUHVVXUH 0;LDHWDO 7DND\DQDJL HWDO  %DNDL\DQHWDO $OWKRXJKPDQ\UHVHDUFKHUV
KDYHZRUNHGRQFRPSRVLWHF\OLQGHUVVXEMHFWHGWRKLJKSUHVVXUHQRQHRIWKHZRUNLVIRFXVHGWRLQYHVWLJDWHWKHEXUVW
SUHVVXUHRQFDUERQ)0/VDQGJODVV)0/VIRUKLJKSUHVVXUHWHVW+HQFH WKHREMHFWLYH RIWKLV UHVHDUFKZRUNZDVWR
LQYHVWLJDWHWKHHIIHFWRIFDUERQILEHUV JODVVILEHUVRQEXUVWSUHVVXUHRI)0/WXEHVXVLQJDFRXVWLFEXUVWSUHVVXUHWHVW
ULJ $ VWLOO FDPHUDZDVXVHGWRVWXG\WKHGDPDJHDQDO\VLV
6SHFLPHQSUHSDUDWLRQ
7KH F\OLQGULFDO )0/ VSHFLPHQV ZLWK FDUERQ ILEHUV  JODVV ILEHUV ZRXQG RQ$O WXEH DW  RULHQWDWLRQ ZHUH
SUHSDUHGXVLQJILODPHQWZLQGLQJPDFKLQH DVVKRZQLQ )LJ7KHIOH[LEOHPDQGUHOZLWK$OF\OLQGHULVIL[HGEHWZHHQ
WKHMDZV7KHIOH[LEOHPDQGUHOKHOSVWRDWWDFKDQGGHWDFKDOXPLQLXPF\OLQGHUEHIRUHDQGDIWHUZLQGLQJ7KHILEHUV
DUHLPSUHJQDWHGZLWKUHVLQE\SDVVLQJWKURXJKUHVLQEDWK7KHZHWWHGILEHUV ZHUHDOORZHGWR SDVVWKURXJKIHHGH\H
DQGWKHQFRQWLQXRXVO\ZRXQGRQWKH$OF\OLQGHU7KHSURFHVVRIZLQGLQJDF\OLQGULFDO)0/VSHFLPHQLVVKRZQLQ
)LJ $Q\ YRLGV DQG H[FHVV UHVLQ SUHVHQW GXULQJZLQGLQJ DUH FRUUHFWHG GXULQJ WKH FXULQJ SURFHVV 7KH ILODPHQW
ZLQGLQJ PDFKLQH ZDV FRQWLQXRXVO\ UXQ DIWHU ZLQGLQJ IRU ILYH KRXUV XS WR JHO IRUPDWLRQ WR DYRLG UHVLQ IDOO RU
VHJUHJDWLRQRIUHVLQGXHWRJUDYLW\7KHVSHFLPHQZDVWKHQDOORZHGWRFXUHIRUKRXUVDWURRPWHPSHUDWXUHLQWKH
VWDWLFFRQGLWLRQ7KHFXUHGVSHFLPHQZDVWULPPHGRIIDQGIDFHVFOHDQHGXVLQJ JULGVDQGSDSHUZLWKKDQGKHOG
SROLVKLQJPDFKLQH7KHWKLFNQHVVDQGGLDPHWHURIWKHFRPSRVLWHF\OLQGHU ZHUHPHDVXUHGXVLQJGLJLWDOYHUQLHU7KH
EORZKROHVDQGFUDFNVZHUHLQLWLDOO\LQVSHFWHGE\YLVXDOREVHUYDWLRQDQGWKHQXVLQJXOWUDVRXQGFUDFNGHWHFWRUIRU
PLFURVFRSLF GHIHFWV 7KH GHIHFW IUHH VSHFLPHQV ZHUH FRQVLGHUHG IRU FKDUDFWHUL]DWLRQ RI EXUVW SUHVVXUH 7KH
IDEULFDWHGVSHFLPHQKDG OHQJWKPP LQQHUGLDPHWHUPPDQG PPWKLFN $O WXEHUHVSHFWLYHO\ &DUERQILEHUV
DQGJODVVILEHUVDUHZRXQGRQ$OWXEHIRUPPDQGPPWKLFNQHVVHDFK
)LJ )LODPHQW:LQGLQJ0DFKLQH )LJ :LQGLQJ3URFHVVIRU&RPSRVLWH&\OLQGHU
6SHFLILFDWLRQVRI &ŝůĂŵĞŶƚtŝŶĚŝŶŐDĂĐŚŝŶĞ
0D[LPXP/HQJWKPP  1XPEHURIFRQWUROD[LV D[HV
:LQGLQJDQJOH'HJ  0DQGUHOVSHHGUSP 
1RRIZLQGLQJVSLQGOH 6LQJOH &DUULDJHVL]H/%+PP [[
)HHGUDWHPPPLQ 
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([SHULPHQWDOVWXGLHV
7KHF\OLQGULFDO)0/VIDEULFDWHGXVLQJJODVV$ODQGFDUERQ$ODUHWHVWHGIRUEXUVWSUHVVXUHXVLQJRQOLQHDFRXVWLF
HPLVVLRQ$(PRQLWRU7KHLQWHUQDOSUHVVXUHWHVWVIRUF\OLQGULFDO)0/VSHFLPHQVZHUHSHUIRUPHGDFFRUGLQJWRWKH
VWDQGDUG$670'7KHFRPSRQHQWZDVPRXQWHGLQWKHPHFKDQLFDOIL[WXUHZLWKDSSURSULDWHKLJKSUHVVXUH
VHDOVWRSUHYHQWDQ\OHDNDJHGXULQJSUHVVXUL]DWLRQ,WZDVWKHQILOOHGZLWKRLOIRUHDV\GHWHFWLRQRIOHDNDJH RU EXUVW
$KLJKSUHVVXUHK\GUDXOLFSXPS VKRZQLQ)LJVSHFLDOO\GHVLJQHGIRU EXUVWSUHVVXUHWHVW ZDVXVHGWRDSSO\LQWHUQDO
SUHVVXUH WR WKH)0/VSHFLPHQ6L[$(VHQVRUVRI LGHQWLFDOFKDUDFWHULVWLFVZHUHPRXQWHGRQ WKH)0/WXEH LQ WKH
IRUPRIDUHFWDQJXODUDUUD\WRFRYHUWKHHQWLUHDUHDRIWKHFRPSRQHQW'\QDPLFSURFHVVHVVXFKDVFUDFNLQLWLDWLRQ
H[WHQVLRQRIFUDFNVILEHUEUHDNDJHRUSO\IDLOXUHWKDWRULJLQDWHVLQWKHLQQHUOD\HUVDQGQRWRQWKHRXWHUPRVWOD\HU
ZDVQRWYLVLEOHWRWKHQDNHGH\HVGXULQJH[SHULPHQWDWLRQEXWFDQEHFDSWXUHGLQDQRQOLQHPRQLWRULQJ$(VHWXS DQG
GLVSOD\HG LQ WKHPRQLWRU7KLVDUUDQJHPHQWRI VHQVRUVKDV WKHFDSDELOLW\ WRGHWHFWDQG ORFDWHDQ\ UHDO WLPHDFWLYH
VRXUFHVRIIDLOXUHPHFKDQLVPLQWKHFRPSRQHQW 7KHDUUDQJHPHQWRIVL[$(VHQVRUVLQWKHUHFWDQJXODUDUUD\IRUPDW
LVUHSUHVHQWHGWKURXJK SRLQWVLQWKHGLVSOD\RI)LJ
8VLQJWKHK\GUDXOLFSXPSSUHVVXUHUHJXODWRUWKHEDUUHOZDVVXEMHFWHGWRSUHVVXUHF\FOHVDQGVRRQ
XQWLODGHIHFWZDVYLVLEOHRUDFUDFNZDVDXGLEOH7KHSHDNSUHVVXUHSDWWHUQIRUHDFKVSHFLPHQZDVFRQGXFWHG IRU
ILYHF\FOHV'XULQJDOOWKHVHSUHVVXUHF\FOHVWKHDFRXVWLFZDYHVUHOHDVHGZHUHGHWHFWHGE\WKHLQGLYLGXDOVHQVRUVDQG
WKHORFDWLRQRIFUDFNLQLWLDWLRQZDVGLVSOD\HGRQWKHPRQLWRU7KLVGLVSOD\KHOSHGWRIL[WKHFDPHUDLQWKHORFDWLRQRI
FUDFNLQLWLDWLRQDQGFRQWLQXRXVO\FDSWXUHWKHSURFHVVRIEXUVWLQJSKHQRPHQRQ
)LJ +\GUDXOLFSXPSVHWXS )LJ $FRXVWLF(PLVVLRQVHWXS
 5HVXOWVDQG'LVFXVVLRQ
)LJ  DQG )LJ  VKRZ WKH FXUYHV RI  PP DQG  PP WKLFN F\OLQGULFDO JODVV )53 $O DQG FDUERQ )53  $O
FRPSRVLWHVWUXFWXUHIRUEXUVWSUHVVXUHDVDIXQFWLRQRIWLPHZLWKSKRWRJUDSKVRIFUDFNSURSDJDWLRQ7KHFXUYHVFRXOG
EHFDWHJRUL]HGLQWRIRXUUHJLRQVYL]D(ODVWLFEHKDYLRXUE3ODVWLFEHKDYLRXUF3HDNSUHVVXUHDQGG)DLOXUH 7KH
VHTXHQFHRIFUDFNPHFKDQLVPLVGHVFULEHGEHORZ
:LWKUHIHUHQFHWRJODVVILEHUEDVHGFRPSRVLWHF\OLQGHUDDWLQLWLDOORDGLQJ XSWRDSUHVVXUHRI03DWKHVORSH
LVOLQHDUIRUERWKWKHWKLFNQHVVHVLQGLFDWLQJORDGDEVRUSWLRQRQO\E\ DOXPLQLXP F\OLQGHUDQGQRORDGLV WUDQVIHUUHGWR
WKHRXWHUILEHUOD\HUV 7KH DOXPLQLXP DQG)53OD\HUVDUHVXEMHFWHGWRHODVWLFVWUHVVVWUDLJKWOLQHZLWKRXWDQ\YLVLEOH
FUDFN LQLWLDWLQJ RQ WKH VXUIDFH RI WKH VSHFLPHQ $ DQG QR VLJQLILFDQW FKDQJH LQ WKH GLPHQVLRQ RI WKH FRPSRVLWH
WXEHVLVREVHUYHGE $IWHU03DORDGLVWUDQVIHUUHGWRWKHRXWHUJODVVILEHUV DQGVWUHVVHVVKLIWIURPHODVWLFUDQJHWR
SODVWLFUHJLRQWKHFXUYHLQWKLVUHJLRQLVDOPRVWIODW%HFDXVHRILQFUHDVHLQSUHVVXUHLQVLGHWKHF\OLQGHUWKHILEHUV
DUH VWUHWFKHG DQG WKHGLVWDQFHEHWZHHQ ILEHUV RQ WKHRXWHU VXUIDFH LQFUHDVHV VKRZLQJ DZLGHURXWHU GLDPHWHU %
)ULQJHVRU GLVFRORXULQJ DSSHDURQWKHRXWHUVXUIDFHRIWKHF\OLQGHUGXHWRHTXDOVWUHVVGLVWULEXWLRQDORQJWKHILEHUV
F:LWKIXUWKHULQFUHDVHLQSUHVVXUHWKHLQQHU DOXPLQLXP WXEHFKDQJHVIURPHODVWLFWRSODVWLFVWDWH:KHQSUHVVXUH
ORDGLQJDWWDLQVSHDN&VPDOOILEHUEUHDNDJHVDUHVHHQZKLFKUHSUHVHQWVWKHLQLWLDWLRQRIFUDFNLQWKHILEHUV7KH
SUHYLRXVO\ YLVLEOH IULQJHV QRZGLVDSSHDUHG VKRZLQJ VWUHVV UHOD[DWLRQ DV WKH VWUHVVHV JHW FRQFHQWUDWHG DURXQG WKH
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FUDFN%XWVLQFHQRRLOOHDNDJHZDVVHHQLWLQGLFDWHVWKDWWKHPHWDOOD\HULVVWLOOLQWDFW'G:LWKIXUWKHULQFUHDVH
LQ SUHVVXUH WKH FUDFN SURSDJDWHV LQ DOO GLUHFWLRQV DQG ILQDOO\ WKH DOXPLQLXP F\OLQGULFDO VXUIDFH EXUVWV OHDGLQJ WR
ODUJHDPRXQWRIRLOVSLOOLQJRXWIURPWKHWXEHDQGWKHSUHVVXUHGUDVWLFDOO\GHFUHDVHV(
,QFDVHRIFDUERQEDVHG)0/WKHORDGDEVRUEHGE\WKHVDPHDOXPLQXPWXEHDORQJZLWKFDUERQILEHUVLVXSWR
03D%H\RQG03DWKHORDGLVWUDQVIHUUHGWRWKHRXWHUFDUERQILEHUV7KHKLJKHUVWLIIQHVVRIWKHFDUERQILEHUV
H[HUWHGRQDOXPLQXPWXEHLQFUHDVHVWKHORDGEHDULQJFDSDFLW\RIWXEHVDVSURYHGE\ -XQJ6HRN(WDO 6LPLODU
QDWXUH RI EXUVWLQJ EHKDYLRU DV WKDW H[KLELWHG E\ JODVV )53 LV VKRZQ LQ )LJ IRU FDUERQ )53 DOXPLQLXP WXEHV
H[FHSW WKH GLIIHUHQFH LQ VORSH DW UHJLRQ%  $W UHJLRQ% WKH HODVWRSODVWLF EHKDYLRXU LV REVHUYHG DQG KHQFH WKH
SUHVVXUHLQFUHDVHVOLQHDUO\ZLWKWLPHEXWIRUGLIIHUHQWVORSHRIHODVWLFUHJLRQ$$WWKHHQGRIUHJLRQ%DLU SDWFKRU
GHODPLQDWLRQFDQEHVHHQRQWKHVXUIDFH'XULQJWKLVSURFHVVWKHIDLOXUHPRGHVWKDWFDQEHVHHQLVGHWDFKLQJRISO\
IURPRWKHUSO\DQGOHDGLQJWRIDLOXUHLQWKHRXWHUPRVWFDUERQOD\HU7KHRQO\GLIIHUHQFHEHWZHHQFDUERQVEDVHG)0/
DQGJODVVEDVHG )0/LVWKDWWKHIDLOXUHLVFRQFHQWUDWHGDWVLQJOHSRLQWIRUJODVVEDVHG)0/VDQGVFDWWHUHGLQFDUERQ
EDVHG)0/V DVVKRZQLQUHJLRQ(
)LJ ± D 3HDN3UHVVXUHDQG E %XUVW7LPH IRU)53WKLFNQHVVRIPPDQGPP
7KH SHDN SUHVVXUH DQG EXUVW WLPH RI JODVV EDVHG DQG FDUERQ EDVHG $O FRPSRVLWH WXEHV IRU PP DQG PP
WKLFNQHVV DUH SUHVHQWHG LQ )LJ D DQG E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